The invasion of aquifer microbial communities by aboveground micro-organisms, a phenomenon 18 known as community coalescence, is likely to be exacerbated in groundwaters fed by stormwater infiltration 19 systems (SIS). Here, the incidence of this increased connectivity with upslope soils and impermeabilized surfaces 20 was assessed through a meta-analysis of 16S rRNA gene libraries. Specifically, free-living and attached aquifer 21 bacteria (i.e., water and biofilm samples) were characterized upstream and downstream a SIS, and compared with 22 bacterial communities from watershed runoffs, detention and infiltration basins. A significant bacterial transfer 23 was observed, with aquifer bacterial biofilms being largely made up of taxa occurring in aboveground sediments 24 and urban runoffs (44 to 67% of the total reads). This coalesced biofilm community was rich in hydrocarbon 25 degraders such as Sphingobium and Nocardia. The bacterial community of the downstream SIS aquifer waters 26 showed similar coalescence with aboveground taxa (26.7-66.5%) but a higher number of taxa involved in the N-27 and S-cycles was observed. A DNA marker named tpm enabled a tracking of bacterial species from 24 genera 28 including the Pseudomonas, Aeromonas and Xanthomonas among these communities. Reads related to the 29 Pseudomonas were allocated to 50 species, of which 16 were found in the aquifer samples. P. umsongensis and P.
). Watershed runoff waters (hereafter WS) have been collected from sampling points spread over the 119 catchment (21 sub-watersheds over three sampling periods, n=64 samples). Sediments from the detention basin 120 (hereafter DB) have been recovered from 50 cm 2 area covering the full sediment column down to the concrete slab 121 of the DB (n=20 samples). These sediments (or urban soils) often had an herbaceous plant cover, and were sampled 122 in four areas defined according to the hydrological forces prevailing in the basin (e. g. Marti et al., 2017; Sébastian sequencing depth was sufficient to cover bacterial diversity ( Figure S1 ). At all sampling sites, bacterial 196 communities were dominated by Proteobacteria, Bacteroidetes and Actinobacteria (WS=95.1% of total reads, 197 DB=84.3%; IB=71.4%; AQ_bio=98.8% and AQ_wat=58.6%), but 10 other phyla with relative abundances 198 superior to 0.5% were also detected ( Figure 2A and Table S2 ). Alpha-diversity estimates showed that aquifer 199 samples harbored a microbiome with a significantly lower richness (AQ_bio: Sobs=278 OTUs ± 106 and AQ_wat:
200 Sobs=490 OTUs ± 333) and a less diverse bacterial community (AQ_bio: H'=2.9 ± 0.3 and AQ_wat: H'=4.3 ± 0.7) 201 than the ones of the upper compartments (Sobs-WS=1,288 OTUs ± 232; Sobs-DB=1,566 OTUs ± 245, Sobs-IB=1,503 202 OTUs ± 177 and H'WS=5.0 ± 0.5; H'DB=5.4 ± 0.5, H'IB=5.7 ± 0.4) (ANOVA, p<0.001) ( Figure 2B and Table S3 ).
203
Among the surface samples, a greater diversity was observed among the soil samples from the infiltration basin 204 than from samples of watershed runoff waters and sediments of detention basin (ANOVA, p<0.05). In the aquifer, 205 water grab samples were more diverse and showed higher 16S rRNA gene OTU contents than biofilms recovered 206 from clay beads incubated for a 10-day period (ANOVA, p<0.05) ( Figure 2B and Table S3 ).
207
The structure of bacterial communities inferred from V5-V6 16S rRNA gene sequences changed markedly 208 along the watershed down the aquifer. A PCoA ordination of the OTU profiles based on weighted Unifrac distances 209 revealed that samples clustered according to their compartment of origin (i.e. WS, DB, IB, AQ_bio and AQ_wat) 210 ( Figure 3 ). These changes in community structures between compartments were supported by PERMANOVA 211 statistical tests (F=20.7, P<0.001). Bacterial communities per compartment were found to be made of core and 212 flexible (defined as not conserved between all sampling periods) bacterial taxa. Within a same compartment, 213 similarities between bacterial community profiles ranged from 64.9% (AQ_wat) to 82.0% (IB), while similarities 214 across compartments ranged from 47.8% (DB vs AQ_bio) to 65.9% (DB vs IB) ( Figure S2 ). Bacterial community 215 profiles of the aquifer waters were found closer to the ones of the detention basin deposits (57.5%) and soils of the 216 infiltration basin (61.4%) than those of the aquifer biofilms (47.8 and 49.2%, respectively). However, more than 217 89% of the 16S rRNA gene OTUs (n=8,284) identified above the aquifer (WS, DB and IB) were not detected in 218 groundwater samples (AQ_bio and AQ_wat) ( Figure S3 ). This large group of OTUs was made of minor taxa which 219 accounted for 37.1%, 44.3% and 47.3% of the total reads recovered from the WS, DB and IB samples, respectively. (Table 2) , while OTUs from the runoff waters were found to 226 explain 23 to 59% of the observed patterns (Table 2) . OTUs from the infiltration basin explained 0.8-3.8% of the 227 observed diversity among the SIS impacted aquifer community, and, those of the detention basin, between 0.02 228 and 9% of the community. The aquifer biofilm bacterial communities were also found to be assemblages of 229 communities from the surface environments. The origin of more than 90% of the SIS impacted aquifer biofilms 230 could be explained. Main sources were the runoff waters (33%), the sediments of the detention basin (20%), and 231 the upstream aquifer waters (39%) ( Table 2) . Soils from the infiltration basin did not appear to have contributed 232 much to taxa recovered from these aquifer biofilms (<4%) ( Table 2) . Content of the aquifer biofilms recovered 233 upstream the SIS showed similar origins with a high proportion related to those observed among the runoff waters hypothesis of significant coalescence between these bacterial communities. The other OTUs showed higher 313 number of reads among the top compartments. The OTU allocated to X. cannabis showed the highest relative 
